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$Sp(2, \mathbb{R})\approx O(3,2)$ ,
$SU(2,2)\approx O(4,2)$ .
$O\langle p$ 1, $q$ 1) ‘ ’
1 2 $p+q$ 4
$p,$ $q\geq 1$ $O(p+1, q+1)$ ‘ ’
$C:=\{\zeta\in \mathbb{R}^{p+q} : \zeta_{1}^{2}+\cdots+\zeta_{p}^{2}-\zeta_{p+1}^{2}-\cdots-\zeta_{p+q}^{2}=0\}$




$Sp(n, \mathbb{R})^{\sim}$ 3 $O(p+1, q+1)$
[2] $p+q$ 4 $p,$ $q(\geq 1)$
$L^{2}$- $([12])_{0}$





$O(p+1, q+1)$ $5\text{ }$
1‘ ’ 1 Gelfand-Kiriilov





3$[egg1]$ K-picture $\ni F_{0}$
$[egg2] \mathrm{I}$
$\mathrm{F}_{\backslash }’\pi^{\wedge}\ovalbox{\tt\small REJECT}$‘ $\mathrm{I}$
$[egg3]$ $N$-picture $\ni\psi" F0$
$\Xi \mathrm{i}_{\acute{\tilde{\grave{\mathrm{A}}}}\Phi \mathcal{F}}x$
$\mathrm{I}$
$[egg4]$ $N^{*}$-picture $\ni \mathcal{F}\overline{\psi}^{*}F_{0}$
, $[egg2],$ $[egg3],$ $[egg4]$ 1 2 3 4 $R^{f}$-picture
$N$-picture 6
$N^{*}$-picture $L^{2}(C)$ 7 $($ $\mathrm{C})_{\text{ }}$
$F_{0}$ $K- \mathrm{t}\mathfrak{M}\mathrm{e}$ 1 Jacobi
( Gauss ) $N^{*}- \mathrm{p}\mathrm{i}\mathrm{c}\mathrm{t}\mathrm{u}\mathrm{r}\mathrm{e}_{\text{ }}$
$L^{2}(C)$
. $\mathcal{F}\tilde{\psi}^{*}F0$

















6 Howe-Tan [3] implicit Kostant [13], Binegar-Zierau [1] $1_{J}\mathrm{a}$
$\emptyset \mathrm{r}\mathrm{s}\mathrm{t}\mathrm{e}\mathrm{d}$ $[10]$
$\tau[7]$ Weil Schro..d ger
$8K$-type explicit weight $\iota\backslash$
$\mathfrak{g}=\mathrm{t}+$ Cartan $\mathfrak{p}$ $K$-type (Howe-Tan [3], Kostant [13],
Binegar-Zierau [1] $)$ intertwining operator ( $\emptyset \mathrm{r}\mathrm{s}\mathrm{t}\mathrm{e}\mathrm{d}$ $[10,11]$ ) ‘
9 Cauchy data





$p\geq q\geq 1$ , $p$ $q$ $>2$
$G=O(p+1, q+1)$
$K=O$($p$ 1) $\mathrm{x}O(q+1)$
Pmax : $=\mathrm{o}(p+1, q+1)$ 0 $(1, 1)\oplus o(p, q)$
Levi
$P_{\max}$ : $\mathfrak{p}_{\max}$ $G$
1 $K$-picture
$P_{\max}$ $G$ ( $G$ )
$G/P_{\max}$ $G$








$M=S^{p}\cross S^{q}$ l 2 1
$(p, q)$ $gS^{\mathrm{p}}-gS^{q}$
$M$ M $=\triangle s_{P}-\triangle sq$
$M$ $\overline{\triangle_{M}}:=\triangle s\mathrm{p}-\triangle sq-(\frac{p-2}{2})^{2}+(\frac{q-2}{2})^{2}$
$G$ $Sol(\overline{\triangle_{M}})$






$\{F\in C^{\infty}(M) : \triangle_{S^{\mathrm{p}}}F=(\triangle sq+\frac{p-q}{2}(\frac{p-q}{2}+q-2))F=0\}$
$G$ $K=\underline{O}(p+1)\cross O(q+1)$ 1 $\mathcal{H}^{L^{-}\Delta}2(\mathbb{R}^{q+1})$
$Sol(\triangle_{M})$ $K$-type $\mathcal{H}^{\mathfrak{l}}(\mathbb{R}^{q+1})$ $l$
$M=S^{p}\cross S^{q}\subset \mathbb{R}^{p+q+2}$ $(u_{0}, \ldots, u_{\mathrm{p}}, u_{p+1}, \ldots, u_{p+q+1})$ $M$
$F_{0}$
$F_{0}(u_{0}, \cdots, u_{p}, u_{p+1}, \cdots, u_{p+q+1}):=2F_{1}(\frac{q-p}{4}.’\frac{p+q-2}{4}, \frac{q}{2};1-u_{p+q+1}^{2})$
$2F1$ Gauss $F_{0}$ $Sol(\overline{\triangle_{M}})$
$I\dot{\mathrm{t}}^{\Gamma}$-type $K- \mathrm{s}\mathrm{p}\mathrm{a}\mathrm{n}_{\backslash }^{12}G$ -span If-type











2 $K$-picture $\mathrm{r}$ N-picture
( ) $K$-picture $N$-picture
intertw ining operator $\psi*$ \psi
$\psi$ : $\mathbb{R}^{p+q}\prec S^{p}\cross S^{q}$
u) $w$


















(2.1) $\overline{\triangle_{M}}F=0=\square _{\mathbb{R}^{\mathrm{p},q}}f=0$ .
$\square _{\mathbb{R}^{\mathrm{p},q}}:=\frac{\partial^{2}}{\partial x_{1}^{2}}+\cdots+\frac{\partial^{2}}{\partial x_{p}^{2}}-\frac{\partial^{2}}{\partial y_{1}^{2}}$ -. . . $-. \frac{\partial^{2}}{\partial y_{q}^{2}}$ .
3 $N$-picture
$G$-intertwining operator $\tilde{\psi}^{*}$ $M$ $Sol(\overline{\Delta_{M}})$ $\mathbb{R}^{p+q}$
$\tilde{\psi}^{*}(Sol(\Delta_{M}))$ (2.1)
$\overline{\psi}^{*}(Sol(\overline{\triangle_{M}}))\subset$ { $f\in C^{\infty}(\mathbb{R}^{p+q})$ : $\mathbb{R}^{pq}\rangle f=0$} $\cap S’(\mathbb{R}^{p+q})$




74 $N^{*}$-picture ( $L^{2}(C)$ )





$Q(\zeta):=\zeta_{1}^{2}+\cdots+\zeta_{p}^{2}-\zeta_{p+1}^{2}-\cdots-\zeta_{p+q}^{2}$ for $\zeta=(\zeta_{17}\cdots, \zeta_{p+q})\in \mathbb{R}^{p+q}$




$K$-picture $\Rightarrow$ $N$-picture $\Rightarrow$ $N^{*}$-picture
$Sol(\overline{\triangle_{M}})$ $\overline{\psi^{*}}(Sol(\overline{\Delta_{M}}))$ $\mathcal{F}\overline{\psi^{*}}(Sol(\overline{\triangle_{M}}))$
$N^{*}$-picture $\mathcal{F}\overline{\psi^{*}}(Sol(\overline{\Delta_{M}}))$ $C$
‘ ’ $f_{0}$ $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\mathcal{F}f_{0}\subset C$ Ff
$C$ $d\mu\equiv \mathit{5}(Q)$ ( $\delta(Q)$ Gelfand
)
$C$ :
$\mathbb{R}^{p+q}\supset C:=\{\zeta\in \mathbb{R}^{p+q} : Q(\zeta)=0\}\ni(r\omega, r\eta)$
$\uparrow$ 1











$C_{p,q}$ $C_{p,q}=2^{\mathrm{z}_{+2}}2\pi$ $\Gamma(_{2}^{\mathrm{L}})\ovalbox{\tt\small REJECT}_{+\mathrm{x}-\underline{2}}\Gamma(^{4})$
$G=O(p+1, q+1)$ $\mathrm{A}^{r}$-picture $Sol(\overline{\triangle_{M}})=\{F\in C$“ $(S^{p}\cross S^{q})$ :
(\Delta 8p-\Delta 8q--(g---22-)2+( )2)F $=0$ }
$\mathcal{F}\tilde{\psi}^{*}(Sol(\overline{\triangle_{M}}))\cap L^{2}(C)\neq\{0\}$
B. $\mathcal{F}\tilde{\psi}^{*}(Sol(\overline{\Delta_{M}}))$ $L^{2}(C)$
$\mathrm{B}$ L2L $\mathcal{F}\tilde{\psi}^{*}(Sol(\overline{\triangle_{M}}))$ $L^{2}(C)$
1 $G^{\wedge}Sol(\overline{\Delta_{M}})$
$\mathrm{C}$ ( , [7, 12]). $L^{2}(C)$ $G$









91) $\int_{S^{m-1}}e^{it(\omega,\omega’)}d\omega’=(2\pi)^{\frac{m}{2}}t^{1-\frac{m}{2}}J_{\frac{m-1}{2}}$ $(t)$ .
2)
$\int_{0}^{\infty}t^{\lambda-1}J_{\nu}(at)J_{\mu}(bt)\mathrm{A}_{\rho}’(ct)dt$
$=$ (function of $(\lambda,$ $\mu,$ $\nu,\rho)$ ) $\mathrm{x}\frac{a^{\nu}b^{\mu}}{c^{\lambda+\mu+\nu}}\mathrm{x}$
$F_{4}( \frac{\lambda+\mu+\iota/+\rho}{2}, \frac{\lambda+\mu+\nu-p}{2}, \mu+1, \nu+1;-\frac{a^{2}}{c^{2}}, -\frac{b^{2}}{c^{2}})$ .
$F_{4}$ Appell






$=C’F_{4}( \frac{p+q-2}{2},\frac{p}{2};\frac{p}{2}, \frac{q}{2};-\frac{|x|^{2}}{4}, \frac{|y|^{2}}{4})$
$= \tau(x, y)^{-\mathrm{E}\pm \mathrm{L}^{-\underline{2}}}2_{2}F_{1}(\frac{q-p}{4},\frac{p+q-2}{4};\frac{q}{2};\frac{|y|^{2}}{\tau(x,y)^{2}})$
$=(5.1)$
A 2 Appell reduction
formula
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